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(57) Abstract 

A method for enzymatically assaying Amadori compounds in biological components or foods, which comprises measuring the 
saccharification rate of a sample, determining the amount of fructosylamine, or measuring the concentration of saccharified matters. 
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nae). 71rU^A • •> XtfyU A • f. sp. 7 t* (IFO NO. 9964) ( Fusarium 
oxysporum f. sp. apii)> ^tf'J^A*^-^-^ x ^VUA ♦ f. sp. h'— (IFO NO. 
9971) ( Fusarium oxysporum f. sp. pini)Rrj^7-^ >J ^ A • ^+ >X^;UA • 
f. sp. 7 -5 # 'J .x-(IF0 NO. 31180) ( Fusarium oxysporum f. sp. fragariae ) ; 
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•>U 7 A • ir > > * /U AS-3413(Penicil 1 ium janthinellum S-3413) (S 
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*P3£14B), ->U $A • A (IFO NO. 4651, 6581. 7905) (Peni 

cillium janthinellun ), ■*.=. > <J "5 A • **1r U * A(IF0 NO. 5748) (Pe 
nicillium oxalicum K 'J -5 A • A(IFO NO. 4639) (fenicil 

liua javanicum )> ^->'J • ? 'J VY? A (IFO NO. 4897) (Penicilli 
ub chrysogenum X ^— >'J A • i/T*^ A(IF0 NO. 5337)( Penicilliua 
cyaneum ) ; T7>"VU#A'X • -r X (IFO 6365) ( Aspergillus terre 
us) „ TX*****. ' T U"5*GP-1 (SfEtftKJ : ±SE<£3 l T0>iIjffi£l£^ 
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1996*£5331B;S883?ft^©f*SB : 1996*P93 30B) ( Aspergillus terr 
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7 7s<<fr¥)\<* (IFO 5710) ( Aspergillus oryzae ) £ 
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y 1 0e4i§«^ fctfl 2 0^C\ 2 0#fia*- h^b-^lti: 
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^ua-xo. oi~5 0S*%, y ^^saf/xiiN'- 

Z- ') *>0. 0 1-2 0m*%. K2HPO4 O. 111^ NaH,PO, 
0. MgSO< • 7H 2 0 0. 0 5M%> CaC 1 2 . 2H 2 0 

fipH5.6-6.0) 4-100-1 5 0°CKfci>T3~6 Ofl-RJbJ-- 

**69I#ftKJBi*£ftSFAOD<D£*Kffli*.5iS*&tt* ftfcfflU 

*&HB:££Kffl(,>£*i5F AODIi, 7;l/? h ->;U"J i?>&Cf/XliF 
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lt^3-^ffl05FZLig« (1. 0%7)Vn-*^ 0. 5%FZL. 
0. IJUKjHPO^ 0.1%NaH 2 PO,s 0. 0 5 %M g S O, • 7 H 2 
(K O.Ol^CaCl, - 2H 2 ORO'0. Ol^t'^i >££■%) 
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20g (2%). FZL lOg (1%). K 2 HP0 4 l.Og (0.1%)> 
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5%) . C a C 1 2 • 2H 2 0 O.lg (0.01%) Stf»fx+^2. 0 
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R'-CO-CH 2 -NH-R J + 0 2 + HjO — 
R'-CO-CHO + R*-NH 2 + H,0 2 
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* 1 : fc*i£*vr 

* 2 : 7;U? h >>Jl/*mmTJi'7 i y 

* 3 : h wut M£fl»T;uy 5 > 

COCili&F AODifimtTJisZTi >OS3S^^ffl-c*SC t^-^LT 
i^o Sfcx *3£BJ§^i£Kfflt^ £ft£>7iMj 7 a • ^*>x^-:yi/A • f. 

s p. • U— N 'fU-JX-GP 1 S.tf'^ v 'J V A • -f 

>>*;UAS- 3 4 1 3S*©FAODIi s "7 A/? S *>/U'<y >fi*f LT 

(1) ^fi£-r5a»^t7k3fl^H:feSJrck»)iftlS-r-5^ri£o 
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-tr/N=A*i3o 3 0°CTii#U <t2SS£¥liHk 5 0m 

M F Z L 1 0 0 u 1 *«JdU **««*§E*ltT««6*jClt«Lx 85 

FAODO»*gttJiTC©Sl6:«-^^TiBS$n*o 
R'-CO-CHt-NH-R« + 0 2 + H 2 0 - 
R'-CO-CHO + R*-NH 2 + H 2 0 2 

BESS-SET) 
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«Jtlf, OOPS. C^flQ. HE»XUJla») . K^©£<***©K*4 
©*k &7fc«P©£S#*lf 
#!6BJJ©#ifr}$TI*. Tie<ZXvr*l^©7-7 K'.Hfc£«5©af];g£*ffi^ 

(1) Rl5^Rfc«50*lw5^<^ffi 

■fb**©S']S^ti. *S§St&ffi##TSE*D©;S?*> 0Jx.li> Hfe&x «BKt 
tWr*. RtttfJirii^ ±!2 3©*<ffi©iffl^l-iPl;^o tztzL^ F A O 

iae^7Xft©itfe^jcfc«^5%fe^«t uxii. ^ 

;U^-^'>y--tf©??STT-4 -T ;77>ft'J > (4 AA) . 3~> * 

'J y > k K-5 */> (MB TH)^©77 yZf5-t7 * 
y -;i^©fefisi{*<»:©BMttt£K «fc ») *&£8J I ^* C t&X' 

ft«l*tu, 7xy-yufc3M*> T->)>mmW. hJHiS>mm<* 
m&*>*), m?L\U N-xf/i^-N- (2-tKD*->-3-^M."/o 
£;l/) -m-b;U-f^>. N. N- I) >n N. N-i>x*-;u7 

— U >x 2. 4-^?ao7iy-vk N-xf /I'-N- (2-k Ko* 

N _ (3-7^7Dt>v) -3. 5-y^*7i'J > (MAPS) . 
N -i^-^—N- (2-kFD*'>-3-^M.yDh';V) — 3 . 5 - > 
^f->U7-'J> (MAOS) H*^<f^n5o X«^yU**->^— 
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•J>'>. 3. 3-^7^ y<>i>v>> % 3,3.5.5-fh7yf;KyiJ 
N- (*^5T-:^->> ^-^t i y -4.4-t'x (^y 

^>l/7-y) t*7i-^7;XDA6 4)^ 10- 
A 6 7) . ^^if-itiio 

If, **/<i'J >R % 4-t Ko^-S^x—sUMt. *5 i 1/ 
•/-->K i?7'tfA'7Atl/X>'>ll|i|#l!£if*ffiix4:tm5. ft 

ilttti:7kSa>M&(:tt. 7/to-/u (flu ttJ-M ott 
TT'rt:?5--t*£fPE$-t*\ Stfi£-r*T/U-rh K*'*>*'RI6<K MB T 

ft Krt KdYt— NAD (NADH) ©SEffcfcfflJfr 

HJ-> a»«Jai©^rtt-c«T'5c:i:*<T*s 0 
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^&m»tLxit. 7iD-b>sigi«c x *j>mm#&, mmmizwrno 

$ £> IC * F A 0 D Kfc K J: 9 ^JS£-T * a»<t7K# i «® t OfSi iz**& 
(2) »*©jSMi-S^<2r£ 

£K J: «K K^<077 KUil^liBfcfflSr*. 
tix ±i£30Ali©filJS{wmi;T^T-9o {S Lffit^ F A 0 Djftii 1 -3-— >y 

*0> Willi h 'J^->>. o-^M^->>, X7*-U->>„ 7dt^ 
* — -tfK % ><'"*'f >x *^y>>B. -9—**)*y>s yof7 

-•b'XI V, ^Df7-t?XVIU 7"nf7- trXXIx 'Jv^i^F^ 
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yof7-lr FAODgit *8**Stt 

(D/il) (9t>) 

x> KI7af7- tf 

HJ7->> 2.5 100 

»; v^^i> Y*?*?— fe* 6.3 250 

yDf^t-f* 5.0 20 0 

X7f 5.7 2 3 0 

th*fy->> 4.2 170 

7'D-7 L T--trXIV 7.7 310 

7n*— tf 5.8 2 3 0 

^nt-t'E 8.4 3 4 0 

^Df^7-t*lt 3.1 120 

yo-rT— tfP 3.0 12 0 

7at7-t'N 4.4 180 

^Dl/f- 3.0 120 

/</<-f> 5.0 2 0 0 

zTut-T-^K 5.9 2 4 0 

yo>-7'C>F 4.0 160 

rt;u*'*->'*7'^? r — fe'Y 0.8 2 3 2 

7x J+iff-f-MI 0.7 3 3 0 

7; J*rf + y-m 0.8 6 3 4 

7;M7 , f^-b'll 0.8 9 3 6 

T S J*-?*?— tfC 0.54 2 2 
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%45 ^iTu h*> A 1 c «i>f-r«4as^i* 



FAODgft 
(U/ml) 



(ft?) 



hU^>> 0.22 

0.20 

w ^~tfA 0.13 

xrf;>> 0.0 4 

^ > * -r 7" -> > 0.07 

t 0.10 

^nt-tr 0.0 5 

^Df7-t'N 0.0 6 

yofT-t'A 0.14 

0.0 6 

ilAftf+i'K.zmr— tfB 1.2 7 

TiM^-t' 3.8 2 

7 5 y^^--t?M Q.4 3 



5. 8 

5. 3 
3. 5 
1. 1 

1. 9 

2. 6 
1. 4 
1.6 

3. 7 
1. 6 

3 3.3 
1 00. 0 
1 1. 2 
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*f§«£:*&Ttt. ta*4©*tt3i£F AODgJEi 

Tli'v*^o t->©KJR«tmtt^ Mfcai££ff-5c<hA<T-£*i* 0 ft-, 
*> £^bi68iJoT;fcl'v/;:'\-£->rD t'XO^'i^ h ^1/* F A O D SfCf£ 
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itaa-c«st?f ^^^nh-^g^ogsiR^s^, (60 

0~800nnO -CMS* S C i*<T*. ^ :t5Cii:i,T, St***©^* 
yok'>ffl«f*gljf, «k0jESt/i«l^5Jt6«t4*S o 0j*.tfFAOD 
©f*fflKJ;D£&-fSiSBrtfc7K*£. ^;u**.>^~ tfOffST. DA 6 
4. DA67> 4AA/MA0S, 4 A A/MA P S fc£©»fl:38fe*\ 
*^7-t'Oftffli:j;^)SL/:7Afh KtMBTHO|i6R*»rj:* 
-jTt*tb*-3, C©^i4(i«k0. ^JlD^^lln^^*©^^^ 

Dk->o©iK<hS/i5as«T-*oTt. ±E©rt< % *£>*i;»a!i, 

Tfcl^^^n k'>©*^* h^FAODS^Ox^? h**£5l 
XftttCHSftLTfei^o t'-Xi:lS-|l:Lfciitf*7Ai: 

*tt&*\ *6$Mfri:fcWffl«7^ Kytt£«B©£tJr©fci6©*-* 
K&?yA^ 7-f *oar-fed/ % 7#n-x, 7;u4 f >», 
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K7 * - lowly*, k* * U •/ h&tt £*)-ea(l5£-r S C <t A<T-£ S, iM 

^•tttSTTK'JftM («*k *<«ft7;u7i 

£7;U7~ >«Sli7'DA^ L/7-;U^'J -> (BCG) . rDA^f"/ 
(BCP), ^oA7*;-A^- (BPB) tii£<07* 
1/4 I 2- (4" -tFB*^> 

-fcr>7'/) 9c.HSK (HAB (C) A) £©7 * 
7xa> h'J-ft, 7;V7; >cDg«m7t**Jfflr4^ft^<!:{C«k-,TiM 
fli|£afc*<«it^**'°t*>©*^ i^^ot^i 

77*X?4. >7W F^^Dt'^ 71f-f h^^oh'^ 

/v^e- ^ a t" > i #©©7ts^fijffl -r * -n mu a \z x -> xmizx £ * *h ^-f 
ti©i8£ t> c nuPB^ $ ft s t> ©t ii« i % o 

*5BWIi*^% FAODt, K»*C7^ F 'J ft*WWkitt*<F A 

ii*4*©7^ K , J<k£ < 8o©S | ]£©'=»©SaSX{**-;' 
Sfc©T'*£ 0 
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1 00^-7 h/mu mmmt k ux-ts» (phs. o) 

i LTIi. 3fexB©r(l)5^liJc«50*liS^<^34JJiI5«cDBE-fblll^n 

#£B8©7v K'Ht^otJ^ani. s^tt&fejpm^tfKitt*©/! 

4^ U 7 • 7 >> u -4 (IFO NO. 6356) ( Cibberella fujikuroi ) & F 
ZL 0. 5%. 1. OX. ') '^AO.l^ »J 

-i-t>)VA 0.1%. SSKv^>^A 0.0 5^ M*^^ 1 ?^ 
0-01%. 0. 2%£#WLfcigJt6(pH 6. 0)1 0 Ll= 

ilU ^ + -7 7-S >*-£8U>Ti§a«2 L/5K «#ilK4 0 0 
rpne>&#T'2 8"C\ 2 4i^ra«»lg«L/Co «#>lifiti8 LT*»^ 0 

S*#170g (MM*) «s 2mM©DTT£#fc\ 0.1M M* 
CpH8. 5)lLll!g»L. Dyno-lfilllC «fc t> g*{*£i85?< 
Lfco &#fc£l 0. 0 0 OrpnTl 5 #n\&fcftn t>n*:»*ISS** 

(***Bl&mtiJ«0 iL/:, ffl»*«C4 0%ISf0{lJU5«t9Ce!tSfT> 
*-?AO^fi£2c<tBfc-f)£fax., «#U 12.0 0 OrpnT'l O^K 

L> 1 2. 0 0 OrpmT'l O^PBliS^HIL^o 2 mM© D T T££ 
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^■r*5 0«M h"J*-tgK»*«(pH8. 5) OftffifcA) tc£*¥U 
mm AlIT-ftStfr Lfc„ a*rtt£ttlrK A HT¥SHb Ufc D E A E - 
-tr^r-t^^^AirSR^IL^o 8HlifcAKTfti*L*:8U 0-0. 5MCD 
frfb* 'J *Aifitt*KS)E-C'jgtlSLfc„ jgtt@$7**i6> 5 5^*^7 5 
«KCD5S$#BK#U MfcAKT— M*rUfc 0 «tfr«5K 2 5 «tS#Q»r 

2 5-0%tefO©E*&^£Ti8tiiU*:o Sttll57«-*«>. 4 0 JXJt&fDlwtt 
5J:9 KStScfcgsiD U 40 5K>fi&*0SfE5?££fr«»i£ A t?llt L>tz 7* 

0-0Ktt«©itll»**3EI=-C*tiiU*: Q 8 0%ftSfO 

£*.c£.fc9l=8it££«t2)0U 12.00 Orpo. 1 0&Mil&#NI 

Lx ii'in^ttlB^O. lM©««iftAi::»»L*:o *©#*iSft£0. 1 
Mfc-fb* »Jf A^Wti, 0. lM««»AtTOkUt77^J^ 

s-2 o oy^ata^o-7 -nifcLrco s&B$7£$6to* ran 

i»*ffl^TOT"T*- <k («ajfcA£ffll>^t£{brt 'J9A©0-0. 5M 
e««££jeK<fc'5?StU> 30~60a--y h©«3i!»££#fc 0 

gjjjfegl 2 7-9" 'J 1 ? AlE6*OFA0DO8l!l 

7-y-U «5 A • **->^#;UAS- 1 F 4 (FEEM BP-5010) ( Fusarium ox 
ysporum S-1F4) *FZL 0.5*5, *OW3-X 1.09*. 'J * 'J 

7 AO. 1%, U >»— "7" h U «>A 0.1%, 7 * J* 0.05%. 8Mb 

7>;Uv"?A 0.0196. -f-* hx*x0.29tf*£*-r***ft CpH6.0)l 
OLCfflIU yt-7 7 -> >?-£Si^TiiS&*2L/'*K 
4 0 0rpm©&#T2 8t. 2 4*Wit#MLfc. £*«0l**iaUT£ 



-30- 



WO 97/13872 



PCT/JP96/02964 



#fc 8 WfcftO-m (2 0 0 g) 2nM©DTT££t\ 0.1M h 
•J (pH8. 5)1 LllBSU Dyno-Milli; J: om*ft& 

mftutzo mm&i o. o o orpum saiaw&aitu ?#<a>n^«* 

17>^--7A (&T> 8K££B&-r) *in;U «#U 12.00 OrpnT 

i o ftrs&'L&n i>tz 0 mz>titz±m\z 7 5 * «t 5 c«3c*a] 

9t#U 1 2. 0 0 OrpnT 1 0ft!Sli&>Cs5mLtz o it!B£2mMcDD 
TT£#W-f*5 0»M MJX-£»8»jfc (pH8. 5) (£TF. «« 
ftA<bBS-r) K£#U «9rttA{rT-«ft2#f Lfco atfrft&mftAi: 
T¥*fl:LfcDEAE--fe7 r -tryu* 5 Ai:R| htz a ^flHfittAKTSfe 
»Ufc8U 0-0. 5MOM* U Aigi!gftfi$3ET-?gaj L*:o 8H£B 
5 5K*£7 5K©«Sf#HKttU MttAKT-ftaifrL 
fco 2 5 l=«3c*;tn;U 2 5 %^fammr^v 

CT&fefrLrt:** SS^«S2 5-0%fi&*D©ia<g4gaET'j§tllLyto SttSi 
#£JH#k 4 OKt&*Qlitt*£9fc«Sc**tOU 4 0 HttfoWStdti' 

tt®5r^^i6. 8 0«ttfDttt*J:^K«S«iDU 12. OOOrp 

1 0 U »£n*:8:IB*0. lM©«*ittAJijg«L/r 0 
*©6*3£&#£0. lMttft^'^^Wti, 0. lM«ai«AT-2p« 

niata-cMu*:. ii**77A7i/7FPLCi/7f 

AOO-0. 5MH««ff£)El;:j;£j§tij) K«k*K 3 0-6 0^-7 h 
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7 -9" 'J *7 A • v X* /UA • f. sp. • U - (IFO NO. 5880) ( Fusarium 
oxysporua f.sp.lini) Xli?^^;^;^ - f U-^^GPl (FERM BP- 
5684) ( Aspergillus terreus CP1)£F Z L 0. 5«> 1.0 
^K"* 'J 1%. U >K — i~ h U ^ A 0.1 %x fll»v^ 

* A 0.05«n «ft*^>">A 0.01^ hx+x 0. 2 

(pH6. 0)1 0LK««u ^ + -7 r -y>^-«- 
ffl<,>Tiift*2 L/£, «*MSK4 0 0rpa£D^#T'2 8 °C\ 8 0 B#RHJI 

fcl*t\ ffi#f*2 7 0g 2mMODTT^§t\ 0.1 

Mh'ix-llSlfi (pH8. 5)8 0 OaltcSflBL* Dyno-Millir J: 0 
B*(**i£#L*:o ©#«£9, 5 0 OrpaT'2 0£IIIW<b&IBU 

•T) £ira;U (4°C. 12. 0 0 Orpin) UT^^i 9 >'<9 £Rfc 

*-r-y-71T-?#£*l*:Ztlfi*x 2mMODTT^ft55 0mM h 
U (PH8.5) (£TFx mfi&At®-?) ICjS«?U ^ 

*©Wt^4 0«*^ta*ttA«r^SQLrt o ^fflifcJKfcir^/U h 
;U (butyl-T OYOPEARL) fflJig 2 0 0ml£fl0x.T> 
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2 5K««t,«ttATTOttLfc7*i;Uh3^-A, (phenyl- 
TOYOPEARL) *5 AKMUfcgffe H »M»**. RttflrttT 

#1*4 0~0X*3e©B*a3ET»£*ifc o 

DEAE- ha/<-;b (DE AE-TOYOPEARL) 777A 

xf 77*6 : 

*&K*7t-* ^-3 0 0c.kS7Vi/tf:^fccn;.,fc (0.1M N 
aCl. 2aM DTT^t'O. lMh'jx-«llffK (pH8.5) T* 

SKiffU ^-->U «>A«S*oFA0DOll!it 

^-•>'i-7A.t>y^;UAS-34 13 (FEEH BP-5475) CPenicill 
iuj; janthinellua S-3413) *FZL 0. 5X, 1. OX, »J 

>»-77'J^A0. IX. 'J>K-^-h'j7A 0. IX. BfcKv*'*^ 
A 0. 0 5%. igftTWbv^A 0.0 1*>. -r-*hi*x 0. 2%££ 
*Lfc*J|fe (pH6.0)10U:ttIU * + -7t-> >*-£ffii>T 
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B*#4 1 0 g (Sfi«) 0. lmMCDTT^t\ 0. lM'J > 
»rt>J*A«»fc (pH7. 5)8 0 OilCSflU Dyno-MillK<fc>)ffi# 
ft&l&VHstZo ®»tt«-9. 5 0 0rpm-c2 O^xiaiS'll^JIIL. f#<5>tl/=tt 

f) ziiaz., w*u i 2. o o orpmT'i o^raa^stL^o ^t»nfc 

±?*K7 SKteftCttS^KfiftSc^ft]*., «f#U 12. OOOrpnT'l 0*x 
Mat'L»»IHUfeo i£fB£0. lmMODTT^ft * 5 OmM U 
'J*A««J* ( P H7.5)C£iTx «ifi*Ai«t) i:#»Lyto 
*»*fcft£«»fcAKttL-Bfc=8tfTLfc 0 **©3E»I*2IeI?toA:. 3 
*f«cD»3R«f${i«»« AT'fM L7t D E A E --t: 7 r -fc^/? "5 A (4. 
2x2 6 cm) CT^-fLfco £tt1E£(*raWtt<= J:Sft»li£lzie 
16&*1*:©T. ZftZmV)^ 0-5 5%tafOOBS^OS{-«Lfco &K2 
5KISlDtt$*£trlMr«AT¥«Ht t z^-t7 7D-X6FF 

(Low Substitute) (HR10/10) i:ifUt 0 R«irtti=T 

gfe#L*:SU 553cJiJS2 5 - 0%ISf0©iS^ET-^J±5 Ufc 0 S&B#£ 
*tos 8S$«*8gU ?S£>n>tBMRi§«*0. ImM DTT^tO. 2 MM 
U »5 A&ffift (pH7.5) i:t¥ML/:x-^ , -f7^x2 0 
0 p g77 5 A{c«k *)y;Uj*ig^ffiN x 7 0-10 0^-7 h<Dfll82»*£ 
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z *>mm*mw*-c*mT* z t c jt 9 . 0 - 7 5 0 * «*/ 1 ^ m 

6 0mM 7iy-;^ R g 

60i -" ,>/ " 1 ^^*->^-- ess* 50jUl 
o.i.M bvx-mmmm (phs. o 5 00tfl 

0.0 5% h'J^>(x>Kiyor7^)ig« 10Qul 
M&kX'SmZ 1 4 0 0//liLfc, 

7. 6i-, h/nlFAODfc«|* x HI««|lT»fc^U5 • 7** 
(IFON0.6356) (Cibberella fujikuroi) &3fe©FAOD4-7. 6 J- 
-»IV.lK:«j:*, 0.1M h CpHS.O) T* 

s»»*#10 0/il«D* % 3 0M©5 0 5n B i:fci^Emw 
ffiMIH^ f I & 5 C £ £^ U T I » S 0 



WO 97/13872 PCT/JP96/02964 

1 ) KttcDteJI 

12.5 Bg/ml yof 7 — tr XIV ( •> vtt) 

(i> Kffl^D^T— b') &tt 6 0/zl 

::®£&tt£3 7°CT'3 O^m-f h U #79 0"CT 

2) Sttfi'JJS 

F A 0 DSftfctt£lT©<fc ? {Z LT198¥ L*: 0 

4 5bM 4-7:y7>f f'J>ilI 3 0 // 1 

60nM N-xf-7l/-N- (2-t Kd + ->- 
3-X/l/t^D tVU) -m- h;UW 3 0 // 1 

6 0a-7 ^A/**->^-Hf»« 3 0// 1 

0.1M h 'J ( P H8. 0) 3 0 0//1 

10.3ii7 h/nl FAODilft 2 0/il 

3SsStKT£*£ lilt L*: 0 

10.3^-7 h/nl F AODMli, CjjftW 2 T'#/r 7 ■* 'J OA • 

**->*tf;l/A S - 1 F 4 (FERM BP-5010) ( Fusariua oxysporum S - 

1 F4) fi*OFAOD?:l 0.3i-7 h/mlll/* £ «£ 9 . 0. 1M h V 

X (pH8. 0) *C#«?Ut«*Lfc. 
FAOD£^3 0tT25rPJl'1' h L*8U JbfE<Z>&*a3 

igfc&l 0 0 /zlJO^x 3 0$7»O5 5 5nnll*>Jt4K^K^»J£LA: 0 
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lt{|fc^l/7 • -7*?o>f (IFO No. 6356X Gibberella fujikuroi ) 
«f*(pH8. 0) T%tfRLTV$9&Ltz 0 

li. Slitff!l3T-{i^7-9-'J ^ A • ^-^>^+:/l/A • f.sp. • "J — (IFO NO. 
5880) ( Fusariun oxysporua f. sp. lini ) F A OD £ 6 . 0^-7 

h/mli:^4J;70. 1M h <) (pH8. 0)T-ftff?L 

:t^UTI^ 3H6«2iHtl©!lflf*tl*)igLfco -r^^^ x F A 0 
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Djgttlix 77^*^7 • f l/'JXGP 1 CFEB1I BP-5684) ( Aspergil 
lus terreus GPl)fi*<DF AOD£6. Oi-? h/nlictt* £-5 C 0. 1 
MHJX-*K«*tt (PH8.0) T?&f?UTJaailL/ro 

0. 9 96*1^^ H '^A7KJ§«[3jnll^ «4b k Mill* 7 >U7 i > ( >W 
tt) 15 0mg, t HBfUTA'T's 5 Ong£**i-e*nj$«L 

*©*ft*li* 2 4. 69tf~6 1. 

1 ) SS*4©&3i 

«-ft7>l>7i 6 0^1 

1 2. 5»g/Bl :/ax7— tr'XIV (i/^Tl±) 

(i> Kl^of 7— tf) 6 Qui 

wO*«*3 7 , CT3 0#IIIK>**'<-l'U #j9 0 6 CT'5 

2) ft&i&JS 

F AODRf5tttiWT©«t 9 C LT1S88 Ltz e 

4 5mM 4-7 ^ y 7^fh''J 3 0xzl 

60mM N-if^-N- (2-hKn + '>- 

3 -*;i/*:/D t*;u) -n- Ml/'f v^fcfc 3 0 /i 1 
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6 0 y h /ml ^/u** •> 30 u \ 

0.1M H;x-£8«ffitt ( P H8. 0) 3 o 0 1 

6i-7h/nl FAODStt 5 0*1 

**;l>A • f.sp. • 'J- CIFO NO. 5880) ( Fusarium oxysporua f. sp. lini) 
S*OFAOD*6i-» h/nlK 0. lMhn-«gE«9i 

# (pH8. 0) T*MRLT«MLfc 0 
FAOD5^3 0tT2»BI^ h l^SK ±fe©&MS 

1 0 0»lJDX.x 3 05r&©5 5 SnmtlfcfjSKftK^fiiJSLfCo C 

*^nm-citmm 3 vmtz t^/u^uxjs**© faod^i^: 

DjS^fS. T*^MOUX •fl/^XGPl (FERM BP-5684) ( Aspergil 
lus terreus GP1)£#0FAOD£6. 0^--; h/mlll/i Z «fc o IZ 0 . 1 
MhU-tt»«f» (PH8.0) T'*f?LTffl53L.feo 

SI%fflJ8 t hjfiiM7^7i >©«<k*OS«J^ 
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^tzZkZm^Xlt. HSSfiJ6 tl51«©*fp*ai»)igL^„ FAODjgft 
tt> 9HitmiX^tz^^\y3 - 7 *J t d >f (IFO No. 6356)( Gibberella fu 
jikuroi )&3feg)F AOD£6. 6 -3-- y b /m 1 Ktt* «fc r> 0 . 1M h 'J 
(pH8. 0) T-S&«RLTlS«!L^o 

: fit*) 8 ElK^-To HI*. T;u7= 

i^:i*»i>Tis, jum* 6 tmnn&tt *»»?js faod«« 

Ji. K&^Tif/r^lMJ^A • ** >X#/UA • S-1F4 (FEEii BP- 
5010) ( Fusarium oxysporum S-1F4) &3fe<PF AOD£l 0. 3 -3-— -y h 
/mli:<£5J;?0. 1Mb 'JX-«»«i« (pH8. 0) X^mVX 

©M£aBNk7K£3S£*#«MI»&li** :i^lt^5. 
UtefflJ 1 0 «M:'v** r D £>»*©«:£ 
*H8§0JT'li. Mjtfl3T$fc71f U?AIS&*©FAOD£fl!i**:o 

3 o %<D&wx'm&.vfktizmt^* rot >?gfc*ss8a 

i) 

«{k^*^o t*>?s« 2 5^1 

5 0 0 h/ml 7\J^^^-M 
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(x+vS^nf7-f) $K 5*1 
0.1M h ( P H8. 0) 2 0*1 

^onftM5 0*12JO*.T«#U 0tT3 0&!StemLti&l 200 
OrpoT'l 0^faS'C^I!t*fT-5^o ff «>tifc±ilH::2M NaOH£ift5 
0 tiliKiX-#&i&&lZUtL 0 

2) ISttMS 
F A 0 DSfS&ttlsiT© «fc o \Z LT2832 Lfc e 
3mM N— (*7A/st;*->y ^;U7 S y IjjVtf-jU) - 
4.4k'X ( v>> 5^7 $ J ) t'7 4 i;b7 ~ (DA64) 3 0 *1 

6 0iiyh/il \£&m 3 0*1 

0. 1M h ';x-±£BUS*i£ ( P H8. 0) 3 0 0*1 

4a--; FAODjgffi 10*1 

^STlcT'^M^lBliU^o 

X.-tUUA • f. sp. • 'J — (IFO NO. 5880) ( Fusarimn oxysporum f. sp. lini ) 
**«DFAOD^4i-7 h/mUltt*«fc-K O.lMh 'J*-tS»J$Si 
« (pH8. 0) Tftf?LTia»!L7to 

FAOD&£tt£3 OtT^flFaV > + h Lfcgfc. ±S£©&&3 
j$ttt:8 0 *lJox.x 3 0 57*© 7 2 TnoJifcjjSKTte^ffi'J^U/Co - 

*-f 0 H*©«l4li7 2 7nm©®7feK CillEttTMB ©«<:**&) . ftiite 



r 

— -m 
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*n»#ij-cii«!iaiW 3 r jw^j^xm **© faod^i^ 

ODigfclix 7 7.^;u^;u^ - fl/OXGPl (FERM BP-5684) ( Asperg 
illus terreus GPl)&3fc©F AOD* 4. 0^-7 b/nUZt£Z& o \Z 0 . 
1Mb >J (pH8. 0) -C»«LTS5fi!Ufco 

C ©#&-?*§ ^SEtt^^o f>©«S<!:K#«<»:©BSft£S&l 1 
BUr^-To H+<&«t**Ji7 2 7nm©!R3fcK GfiINk**©* irttfc) . « 
HlttHk^T'o fc->©«K£S-fo BUS. «^*^d fc*>©»K «ti8 
iMk***£*#«HBMM=*5w£**LTl**. 
H%giJ 1 2 «*k^*?'o t->*©»JS 

1) s*4©&3 

0~1 5mg©^U a^yn t">3 > Fn-;UEC^/v1i)* 10 0^ 
l©a5a7KT'i§»L//r 0 cn£©St*4K*£»7-tr b > 

: 1/1 0 0)lol«-S0^. 1 2 0 0 OlslftT-1 O^a^KIUfco Zfc 

R*l 0 0*tl*iJD*U 2 0#RH»lt**TilD«m»iPU 5.2^-7 h 
/■l h 'J7>>3 0 0 MltS^x 3 7°CT3B#fa^ v**^- h b/z 0 
*©SU ifc«7K+T'5#ffflto**U ttttfeMLfco 

2 ) SttSOS 

F A ODSloftliiiiT©cfc ? II UTSBSi Lfc 0 

3mM N- WU#+S/>*-A'T S -/ - 

4.4-h'T. (v^ f-yU7 S >0 t^i-^T: >M 3 0^1 

0.1M h 'J (PH8. 0) 3 0 0 ^1 

2 5i-7h/«l FAODStt 10^1 
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9KS7KT'£ft£ 1 ml t L/r 0 

2 5^-7 h/nil FAODjgttfi. !H&W4©3*aE"r»fcFAOD* 
2 5^-7 h/nUZtiZ£L 0. 1MU USAiSffift (pH7. 5) 
•C*IR LTS888 Lfco 

C©FAODS^ffi^±!S©S4!iSSM*l 5 0 ^lira*.. 3 0°CT'-< 
^a^-FU 3 0$t&©7 2 7Mi:*J^*R3tBr**l3eLteo 
$T»£*iS«'ffc'v**'n k'>OIi»*«t«)H«**l 2 013*^0 
Sl*0D«!$4<i7 2 7n B cD!»7tS (j8«<b**©«l=»i6) , mwtmil^ 

i 3 iwb^*^o tr>«©«£ 

O/ilT&JSU 8M5J£. 0. 2%EDTA • 2± h l ) ?A£-£tr5 7 0 
bM h (pH8. 8) lal£2-*>\/*7 H^;-*4 

0iil*8siDU M5R^ATT'2B#r B 1»SU^o 1M0 3-KMF 

h »; *? A4 o o ^l^-gsflnu 3 0£ras*g8u 2- 1 j^u? v^-? 

lOng/nl TPCK- h U ^->> 1 0 //1£&£U 3 7t-C31$re , W > 

2) 

F A O DSfofctt&T© <fc 7 1= L/T8888 Lfco 

3mM N- vU7 i J 7?;U^-;i/) - 

4.4-t*X (i?yf;U7iy) t^ii^ 5 V'-feW. 3 0^1 

6 0^-7 ^/l/ fe'jgft 30«1 
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0.1M h U*-*2»«»iB[ (pH8. 0) 



3 0 0^1 



2 5a-7h/nl FAODjStt 



10^1 



mmum 



0~1 3. 2mg 



aS®7kT'£**9 0 0 L*o 

2 h/nl FAODjgifcte. 88g0J 4 O^feT'^^: F A 0 D£ 

2 5^-7 0. lM'j yWh y SASffitt (pH7. 5) 

T-*frfRLTS3S(L/=o 

^©F AODKl£ifc£3 Or^M 3 0#&©7 2 7nm 

i-te^-5sa^K*fi'j^u^o -©;£?£-?$ ^ft^ai't'^ro t'>©*<t 

«#flt£©Hffi**l 3EU:^fo El*©**tatt7 2 7ni©R*fc0t (&& 
* e 

%*SflJ 1 4 ^*'o f>Al cfc©fliJ5£ 

^ffli>TftSLti:?), *©ISli5. 196-9. 2KT*-*fc. 
d ft «:>©7§tt£ffl t ^TJilT©£fE£fT -> fz a 
1) SC*4©&S 

^IJ fc->jg« 25^1 



(i^Vl7Df7-Hf) 7§fc 



5 tfl 



o.im h y x-*k««» (pH8. 0) 



20^1 
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?au#gr£5 0 MlflD*Ta£#U 0TT3 0»R3iILt»l 2 0 
0 OrpnT'l 0^fii-»)lt^?Tot 0 »£*ifc±J*K2M NaOH£#j 

5 o uimx-tp&mmz u^ 0 

2) «&S<J£ 
F A O DEfcftttCTF© J: ? il 

3mM N- ;ut:+ y > f ^7 ; / * ^t:-^) - 

4. 4-h'X (i?yf*7i y) k'7x-;UT 5 (DA64) 3 0 ^1 
6 0i--/h/il ^u**->^— 3 0^1 

0.1M h n?.-m8Ll8tW& (pH8. 0) 3 0 0 Ml 

12^-7 h/ml FAOD&fc I0i/1 

1 2a-v FAOD»»ll, «!iftf!l4T»fc'<JiS/ 'J-?A- + 

>->*yUA S - 3 4 1 3 (FERM BP-5475) ( Penicillium janthinellun S 
-3413) fi*®FAOD£rl 2-=-— v -/oUCtt -5 «fc 9 . 0. 1 M 'J >&*7 
'i^SfS CpH7.5) -e**?LTH8!Lfc, 

F AODSlS«*3 0°CT'2#KH h Lfc», ±fE©Siaa 

f§«^-8 0 MlJOx. 3 05x^©7 2 7nmiifci^SiR7tffi (iS&{t:7K3lS 
ICftJtO £zfl'lSL*: 0 fc^l^^^u k'>*£4 1 5 nmKfcij* 
KTtST'fi'J^L. ^'s^^ah'^* (4 1 5nmOK^tJe) JZ*f-f*'<ij 
xomti. (7 2 7nmOM) ©f!J£££tfe Lfc„ :(D^Tl4*i 

>Aici (tew) toga^^-s i 4iic^-r 0 an'x^rD b'>A i c 
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7to mm#£}t&fe&-fzz tizxo. ^/ot'>Ai c#o%-5 2. 

1 ) st*4©&3i 

£MS*4 2 5 0 jug 

1.0M h ( P H8. 0) 15^1 
:nb*il^U HStKT'^M*2 0 0 ult Ltz 0 10«F 
•J ? do^2 0 0 x*lio*.T«#U 0X-C2 0#RB#EL/:SU 1 
2 0 0 OrpnT'l 0^r B 1iS^«^ff »^*i/:±«HC5M NaOH 
*#?4 0 AtUnS-^ttSttK U/Co 

2) S&fl'JS 
FAODSiS«[liJaT©«fc«5lC LTSgS!Lfco 

3mM N— (*;l/t;*->/f;l/7; - 

4.4- t** t'7 x-7U7 $ IOOjuI 

o.im h y x-&mmwm (phs. o) iooo^i 

16i-v h/al FAODjgft 15^1 
I5®7K-C'^** 2 . 6 ml t Lfz a 

1 h/nl FAODigftli, Slii^J 4 T'f§ fcFAOD^ 1 6^ 

-y h/nllcttSJ: 0. lM'J >Ka "J ^ AJgflj® (pH 7. 5) Ttf 
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F AOD5f5tt 5 &3 0"C"C2#lffl > f >^-a.^<— h Ufc'£, ±!£©£ia3 
£fc£4 0 O/zltJDX. St>H3 05r-r >* A ^- h U/=8fc©7 2 7nmli 
fct*£K:fcK£SiJ5£L*:„ ^©^arCiSS.tlSglC©'^^ t*>A 1 c 
<I<bS!g©IS«£S&l 5EHi^r 0 Sl*©«Ete{±7 2 7n»J=fc#*8M6flt 

t/ok'^Alcl <fciSKft**©3S£*7><*§KIIS8« C h * C 4: LT 

g»gy 6 7;u? h -»w< >J >«£©«g«i]5£ 

*0. lM'J y ^A«««(pH 7. 5) 5oUC 1 2a--y h/nlFA 

OD*tt*flo;tfcE£»HCi*»LA:. 12^-y h/mlF A 0 Djgttli, 
•HMAUTWfc'*—:/ 'J $A • t>->^;HS-3 4 1 3&3fc©FAOD 
*1 2^.- y h/nlCtt«J:-9* 0. 1MV 'J (pH7. 

5) T#§? LT«»! Ut. c©5£«K. 7** KWU/OJ >*»U 
3 0°C. 6 0 OmVS«H-C©1ggitli«-SiJSL/Co :©Jfttg^n5 7 

6 0 OmV5£*ET©**fl[ («BMfc7.|c*©*i::*frJ£0 , *«tt:7;l^ h 
y >«S^^-T 8 HI*™? h >jW<') >£iBBHt7k*R£«*<fi 
B5 H & « = * * d t £ 7* L T i o 

1 0. 3^.-7 h/mlFAODjgft 1 0 mlK 3 %TJl>¥>&+ h'j^A 
7Ki&«2 Oml^Snx.7^0 C©«£«*£«»»:An* 3 TClz&^tz 0. 
0 5 M^k * (pH6~8) *i:-£2ffSTt^tf- 

x&'&btitz* c©h--x*«-(ts*iHa^»**»fco 10.31-7 
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1 F46*OF A0D£1 0. 33.-? K/nlli/i 5 «t 9 > O.lMh'JX 
(pH8.0) T'ftif? LTSiSl! L,£l 0 

0.1M h 'J *-*SKi»§Tft ( P H8. 0) 3 00 ^1 

4 5mM 4-7;;7>f f'J>M 3 0 u 1 
60mM N-i^yU-N- (2 - h Kd + ->- 

3 -^^yD bVU) -B- h;U>f 30// 1 
6 0a-7 h/al ^;U*+ •>:?•- 3 0/M 

FAODl^b»* 4 0mg 
3SSS7kT^**lmli:L/=o 

d©Kf£«IC7;l/:? h ->;b'J y >£-j&J)DU 3 0t\ 3#&©5 5 5nm 

iMiOMI^l 7Hir^r 0 El * OilS 14 (i 5 5 5no>©?a5fcjg (ifi 

h->;wj ^>©»K<fciSBrtt7K£££*a<t§MM^**c 

A:135//nol y7>fh''J >/3 Onl 

B : 18 0a boI N-i^-N- (2 - t Kd*/- 3 

of;U) -m- hvl^f ^>/4 ObI 
C : 50a- -y K FAOD+180a-7 h ^;l//i-*>?*--tr/3 

Oml 0. 1M h ';^-aSt«ffiffl[ (pH8. 0) 
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D:75ng ^Df 7 — tfX I V / 8 ml 

anEi=*LTtt* t h^»a^5 Oxz i n*fLDtt5 o abco 

HSfeffl] 1 9 'N^'O £>A 1 C»Jj£ffl*.y h 

A:9//B0l N- (A^'+i/yf;!/?;;*;^-^) -4. 4- 
t'3. (i?/f^7i,/) tf7 x-;UT $ >/7 OdI 

B:30a-»h FAOD+ 1 8 Ojl--v h ^/U** feV 3 
Oil 0. lMMJX-*tt««» ( P H8. 0) 

C: 250ii»h 7 5 tr/2. 5nl 0. 1 M h 'J X 

CpH8. 0) 
D:5 0 0og h U ^oaftS/5iDl 
E : 1 Ommo 1 N a OH/ 5ml 

ITU, t Mmat£t*42 5^ 1 <c*f LC8E2 5 uU D • E& 
5 0//U ABCD«£ttl«l£ttffl-f S 0 
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It 3* © *E EE 

li2E*o^»o 

Wsfcil 1 ~ 5 © i>-rti^cEtt©^fto 

7. 7;u? h>;uT$ ✓■sr*5/* r — tf*<RBiJB*7>u^ h>^';^>& 

8. 8*4*©7v KU4bM©«fl:ttfit^7^^ h->^7;/»^*^^ 

10. 7B7 % 7-tf*<x*va7of7-tfatf/Xtti> KI7of7 
-b't*^:i^ait5, »^iI9E*©^^o 
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12. Bfiti+VJirDfT-tfTJHIbfcOi, 6*l>li#J3U/-:a< 

h -WUT J >»t+->^- bf£f*ffl$-frTx »*©*BMXIi 

13. 77 K'J<k*«B*<^*^nh*>Alc-C**»*gil 2I5tt©^So 

14. fi*4£i> Kfi^of7-tf-CiWLfcOS, **lWiMLtt*< 
6, KWU7 5 ■/■rt-+->5 r — tftflEfflStfT, 

15. 77 K'Hk^«B*<«^bT^5 >T**tt*«l 4IB*©^fto 

16. K»4ic-n*^o t*>***r*»^Ctt* 77KUft^i*60 
0-8 0 0 n mJlis^ J:-, T*JJE-r*i tZft&t-fZ. §** 
a 1 - 1 50i>fn*>i:E«o*So 

17. RJ6S£*i=, ^u*4-->^— fe*t»<fc**iTft**^fifc-r*K* 

18. SSKI^. N— (*/U»K+->y *JUT i «/ 1>A*#— Jl>~) -4.4-f 
X (i/V f-)VT I /) b"7 x-yl/T ;>(DA64) , 10- 
y^f^7; y *>;U;tf^.;l/) -3. 7 - fx t'JJt+jUTZ y) 7i7f 
7-^> (DA67) . 4-7;;7>ff'J> (4 A A) /N-i^U- 
N- (2-t Ko*->- 3 -x;U*7*a f;lO -3. 5-^/W-'J 
> (MA OS) x 4-7 i y 7>*-£U > (4 A A) /N-xf;U-N- 

5-^>f-^7-'J> (MAPS) 

iR$n5tot'*59$5i 7se«©^a 0 
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1 9. scsmcs i)*r>— a&rtmu kcds^m 

2 0. 77 K'JM»tWft^C|l!tt«:4*|Hit« % 1*3* ig 
1-1 5©l^r*i*Mr|H«8©^^ 0 

2i. tfWffl-cam-r*. K*ft*« 

g TfliJJE * C i £ * * »3jtlg 2 0 ie«©:sfc 0 

2 2. ^yu^ h >jUTi t?©fMii::«fc ^jfc-rs, «BHb 

2 3. h WUTSyg?**^— ift*&t(Drjl{Z'J>t£< tfclo 

smb.* aTcmMife^iMi^oaaft^siis-ri z t tnmt -r *t&*ii 

2 0 

«k9. sm^&ii-f-* sm77h'<;Moi 

2 6. £#fi£#*©«f<b* ^'^©ft&tf/XlittKbJ&coilil^ 
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